Simultaneous measurements on the velocity and concentration fields of matter in a turbulent round jet injected into a counter stream have been conducted by using a combined system of PIV and PLIF techniques. Experiments were carried out for four cases of jet to counter-flow velocity ratios: V r = 2.4, 3.4, 5.5 and 7.8. Axial profiles of the concentration statistics along the jet centerline showed that both rms concentration fluctuation and streamwise turbulent flux of mass have two peaks in the near field of the jet and in the mean stagnant region. The radial flux was found to have an tendency to increase in an off-axis area outside the dividing streamline due to a circumferential wandering of the jet about the axis.
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